The title hydrated molecular salt, 2C 12 H 9 N 2 + ÁC 14 H 6 O 8 S 2
2À
Á-6H 2 O, consists of 1,10-phenanthrolinium (phen-H + ) cations, anthraquinone-1,5-disulfonate (AQDS 2À ) anions, which occupy a centre of inversion, and water molecules of crystallization. In the crystal, a supramolecular network structure is formed via N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds and weak C-HÁ Á ÁO and -stacking interactions [centroid-centroid distances = 3.651 (6) and 3.545 (8) Å ].
Related literature
For examples of multiple binding of 1,5-naphthalenedisulfonate, see: Gao et al. (2005) ; Voogt & Blanch (2005) . For the crystal structure of o-phenanthroline, see: Nishigaki et al. (1978) . For the changes in protonated o-phenanthroline, see: Shriver et al. (1994) . For weakly N-HÁ Á ÁO hydrogen-bonded sulfonate ligands, see: Onoda et al. (2001) . For graph-set analysis of hydrogen-bond patterns, see: Bernstein et al. (1995) .
Experimental
Crystal data 
Data collection
Bruker APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.782, Table 1 Hydrogen-bond geometry (Å , ). et al., 1978) , the bond distances in the phen-H + cations show no significant differences, but some internal bond angles vary significantly, at the protonated N1 atom angle C2-N1-C1 = 123.1 (3)° and angle at neutral N2, C11-N2-C12 = 116.6 (3)°, which makes a difference of 6.5 (3)°. This is due to the formation of N-H bonds, which have a less repulsive effect on the N-C bonds than the lone electron pair (Shriver et al., 1994) .
The phen-H + cations and AQDS 2-anions are held together by weak hydrogen bonds C6-H6···O4 v . Such adjacent units are assembled into 1-D chain through π-π stacking interactions between the adjacent phen-H + rings (Fig. 2) . Cg3···Cg4 v distance is 3.651 (6) Å, the perpendicular distance between the inversion-related planes (therefore the dihedral angle is zero) is 3.395 (6) Å. Cg3 is the centroid of the ring (N1, C2, C3, C4, C5, C1), Cg4 is the centroid of the ring (N2, C12, C8, C9, C10, C11), and the symmetry code v = 1 -x, 1 -y, 1 -z. Additionally, the adjacent 1-D chains are extended into a two-dimensional structure also by π-π stacking interaction between the anthraquinone ring and phen-H + ring. Cg2···Cg4 iii distance is 3.545 (8) Å, Cg2 is the centroid of the ring (C15, C14, C16, C15A, C14A, C16A), and the symmetry code iii = 1 -x, -y, 1 -z.
Meanwhile, the lattice water molecules are anchored on the layer via hydrogen bonds (O5-H5A···O2 i , O5-H5B···O2), resulting in the hydrogen-bonded ring motifs of R 4 2 (8) (Bernstein et al., 1995) . Such rings are linked to phen-H + cations by hydrogen bond N1-H1A···O5. Dimeric water molecules are linked via O7-H7A···O6, and are connected to the sulfonate oxygen O3 atom by O6-H6A···O3 ii (Fig. 2) . The hydrogen-bond geometries and symmetry codes are listed in Table 1 . In conclusion, this work indicates that anthraquinone-1,5-disulfonate is also a good participant in hydrogen-bonding and π-π stacking networks for the formation of acid-base molecular cocrystals. , and H 2 O (10 mL) was sealed in a 23 ml teflonlined stainless steel vessel under autogenous pressure; the vessel was heated to 150°C for 4 days and then cooled to room temperature at a rate of 2.6°C/h. The reaction mixture was filtered and yellow block-shaped crystals were collected by slow evaporation of the solvent.
Refinement
H atoms were located in difference maps, but were subsequently placed in calculated positions and treated as riding, with C···H = 0.930Å and N···H = 0.860 Å. All H atoms were allocated displacement parameters related to those of their parent atoms [U iso (H) = 1.2Ueq(C, N)].
Figures Fig. 1 . The molecular structure of (I) drawn with 30% probability displacement ellipsoids.[symmetry code: 
